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mma&m m ag ftmmmn 
1 1 -fig5£ ( i ) 




(5$^ r 1 te^m, ad^x t;i/=^;k y;i/=i3f s/^-t,, 

R 2 , R 3 T/l*JlZ*k'? B 

R 4 fcfcT;i/3f;K -COOH, -COOR 5 „ -CONR 6 R 7 , ~CH 2 NR 
6 R 7 , -CH 2 OH, -CH 2 OR 8 

zizi-e, r 5 , r 8 jir^/^s^u r 6 „ r 7 i$msfri$m&^T7km. 

Att-CH (OH) -C (=0) -CH 2 -^m-to 
Ztt=CH-, =N-$r^ , To ) 

2 ] M A G?8£{l&fflcz)?gj£&&tf ^ x. y ^^^ICjBH-r 
t'^Si^ 1 «*©MAG#3Sffi3iSa. 

^#fc*rs«iA'e»*»*«isB«©MAG»35{Ejtfflr 0 

[»#£4] MAG^mUMMCDmfa&tf&ft&fflm (Multiple sclerosis 
) , mtk (Encephalitis) , &m£. (Myelitis) „ 3^ !✓ 

USSttaftSEttfi, Charcot-Marie-Tooth ^T'&Sff 1 13*©M A G^{g 
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mm. 

»#*5] MAG»3H(Eat»««-«* (i) R 1 *v\ny>, 7*3* 

2/ * fc \t 7 *r*X* *> * 1 ~ 4 IB*©M A G ft&flBiftl. 

y;i/) _ 2 -*^;w<;/^;i/] "3, *©*«HS#* 

[0 0 0 1] 

a _t. K n^$/-5- (i-^*vy;i/) - 2-**/w<>2»i/] -s, 5- 

[0 0 0 2] 

< & s fe * jc^*#» u t £ fc e ^r«# 

[0 0 0 3] 

JtfB & ^ * & - x y y T * fe y * ® ^ ® #M JS*3t «: 5Sc£ S * T V * S Jfc 

> (PLP ) *J:OtP 0 gBtt^xU>2/-Mai©IR«-**K:BB^^ ^i'J>* 
SSSe (mbp ) ttU'J >S/- h©jWlBKrtJc#*b^- h©*arffcK:W-51- 

5 (Morell P. et al., in Basic Neurochemistry, Siegel GJ et al. Eds. Rav 
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an Press, p. 117-143(1994) ) „ ^ x U > */- h <Z>g^»fCW-£ LT 

V^S®««$xy>BB3ia[ga (MAG ) (Quarles RH, Myel in-associated 

glycoprotein: functional and clinical aspects, in Neuronal and Glial Pro 
teins: Structure, Function and Clinical Application, Marangos PJ et al. 
Eds. Academic Press, New York, p. 295(1988)) . 
[0 0 0 4] 

mag «>r^y yn^;>7-/t-77^ u-jcmu «ftc»»±©^ttft»ioo- 

kDa MAGtt^xU>^©^^{c^=fg#^T*tt^Ulf5 ; >KD-9->f 
hJCfcoT, *fc*«#ft^J42/ar7>||JjeK:j:oTjS^a*lS. MAG ©^x 
0 y>JCiS«>6|5^»d:(ti«#ft9RTfl3k 5Mf#«9R-eo.l%K:«fcv*#, # 

[0 0 0 5] 

In vitro{C£V\TMAG &5ftlH»3EgS-e:fc */ a. V >*HJft*ett ^ X V 
tl&CDlZML (Owens GC et al., J. Cell Biol., Ill, p. 1171-1182(1990)) „ 
MAG (Dmm*1&T2l£iLZs^y>MmT*i*$^V>MmtfWffl2tiZ > (Owens GC 
et al., Neuron, 7, p. 565-575(1991)) „ In vivo£& V*TMAG ^ST^^CD 

LT^££#;S_£>*lTV*§ (Bartsch S. et al., Brain Res. 762, 231-234(199 

v**£mag*«v*x<z>WM#&8U $n:y h<Dm%. $l3t@{cMJI# 

fcV^©#g (Li C. et al. Nature, 369, p. 747-750(1994)) *>&5 0 
oT, MAG t^X'J >'^i:©»3S^£^CO^^T^i^9!^%^^*^#V^ 0 
^oiU >^©^^^xXA{C0V^Tt;^CDi:3 5, MAG#$|&itGD^#£ 
^•TSZl^tCioT. Fyn f nj/>*t-^JSttftgn, (Umenori H et a 
1., Nature, 367, p. 572-576 (1994)) , ij^TMBP i&te^-Oftmtfi&MZ tl$> Z. 

(Umenori H. , J. Neurosci., 19, p. 1393-1397 (1999) ) $^lTV^S© 

[0 0 0 6] 
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MKlt. &n&Mit& (Multiple sclerosis) , (Encephalitis) „ 

(Myelitis) , *?y-*\/-&mm* *ttifeSttBnttt#»*#»*. m&m 

tpm. WJ7*f, ¥^J©«ifg<&T5S, ^SettB«3Ett5£, Charcot-Marie- 
ToothJg&ifjWlI&tlTV** (£ffl?$fO£>, BlJ£&S, 40. p. 760-766(1996)) 

m&m. &&wmttKi:&mmtfim& ^ mtmm. 30, P .n5-i20( 

1998) , #/U B^E&J*, 55, p. 187-194(1997) ) 3*lTV*S#, 

?||£c#tR£34VCVt&r £&H;fr$> (Moller JR, Ann. Neurol., 22, p. 469-474 

d987)) , mag <D&i%zi&m?z>mmte±mffiM<Dm&^®j - 

[0 0 0 7] 

— 2f v #H§Hg 60-34952 ^4fc*, 4#<&HH 6 4-7 0 74 
3- 1 6 34 8#&3g, #^?4 - 1 5 7 8 lM, #^¥4 - 1 5 7 8 2# 
^£g % 4f 4V3£ 5-2 9 0 3 1 #4*3U 5-41143 #4*#, #4*¥ 5 - 

7 4 5 8 9HN*#JCttU K^^TXA 2©4^ffif jfit/hfifc^flMWflsfl! 

ifrMSL MS. i£AJ&. ffjfe^^^BS^SJ^fcftKi^ffljQsfya-r* 

(i) -e^aixsfl;^*, fc^ttft^fett^cEillf^t^sS 

£#Wa*3*lTV**. W09 7/24 3 3 3f^«ICH:, dti^CDft;^ 

^^4- ( a _tKD^>-5- (l->f$*Vy/l/) -2-*^/W<>2>/l0 
-3, 5-s;*^/l/gcA«k *©3fc^Stt#*fctt*©BU^8mSft*IM 

[0 0 0 8] 

[»w v <t e> t -t z mm] 

*&m\*±&<DM&*M&is*5 fc-r**»©^*y, -eeoBttau magpie 
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sternum • mmmzi&m*z.t.K:3b&. 

[0 0 0 9] 
[0 0 10] 

(i) 

[0011] 

lit. 21 




[0 0 12] 

(5£tfi. R 1 ItTkm. An^>, 7;i/3f;K T;i/=i3f */£^i- 0 
R 2 , R 3 ttH— *fctt*fcoT#*, T-fl^/l/fcaVr. 

R 4 \ZTfr*/l. -COOH, -COOR 5 . -CONR 6 R 7 , ~CH 2 NR 
6 R 7 . -CH 2 OH, -CH 2 OR 8 £5^ 0 

R 5 , R 8 &TJl*K*BU R 6 ., R 7 lil|-ifc^&oT*a 
TJi*fr*j*-ti)\ R 6 , R 7 *i«|g^LTB*'r*S3R« : ?-^i:*K:^«"r*>f 

Att-CH (OH) -C (=0) -CH 2 -&a*f 0 
Ztt = CH-, =N-£^t\ ) 
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MAGmmU&ffl* 

_hia (i) mm<DMAGmm<£MM> 

( 3 ) MA G*&^il^ffl©»££#Mffi©J§a**£* £ ttKffiOtttt £ ±# 

•rsgMre&sJfcja (i) mm<DMAGmMumm. 

(4) MAG^iEJiffiKDaiJiBse^^ttSffcfi (Multiple sclerosis) , M 
|fe (Encephalitis) , &flt& (Myelitis) , *?^y-rtl/-&ffl&* ttttlft^tt 

BUSHS^ Charcot-Marie-Tooth ^1?$>SJ:IB (D ffi*©MAG^ffi3tSff 

(5) MAG&mmmwtf-m& (D r 1 #An$*>, y/i,:3*5/*fc 

ttT/l/*;i/T?*S±» (1) ~ (4) mm<DMAG&1%tiimffl. 

(6) MAG383Ite3iSI#4- [o-tKn*J/-5- (1 ->f ^4f!/U/I/) 

©g^±ff^^tv-2>^T*fee±is (i) ~ (5) mm<DMAGmm&mm. 

[0 0 13] 

^nmOMAGm^i&MMiH^ in vitro £fc&in vivo^M AGO^^l 

tf> #28iS?£fc£E (Multiple sclerosis) , flglfe (Encephalitis) , ^Fflt& (My 
elitis) , «ttffc£ttHBtttt#»»#»!fc, M&M## 

S^^Ur*** ¥«»*tBfiT^ H&tte*t38S& Charcot-Marie-Toot 
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R 1 , R 2 , R 3 , R 4 , R 5 , R 6 % R 7 % R 8 IZ&V &TJi*r)vtnzmmm 
i~i o icilMi t «Mi^07^^r ;pt-fe o t , 
tr;i/, >fy^nif;i/, >fy^> i2S[^ f3^^, /<> 

^S'/k ;k -rt/;i/^##i:re>*w ^^jgti 

~4f@<z>y;i,3f;t,;&W£Lv^ 

R 1 K1SV2>TJUzi**s£l$Mmm; 1-6 <0ODfi£!#% L < Itft&mWDT Jin 
-fV^h^^ m2^h^rJ/, m3m-7h*ris. s\*isjl* 
[0 0 15] 

— SSt^ (I) T^^tl-S'ffc-a-^tt, #H§B§6 0-3 4 9 5 2 #&Hg6 4 

- 7 0 7 4 m&m. 3 - 1 6 3 4 8 #^4 - 1 5 7 8 1 

% #^5p 4 - l 5 7 8 2 5-2 9 0 3 1 -if &3g, 5-41 

1 4 3fM,'#^5-7 4 5 8 9 ^&mizmmt<ftttmz& ot^tS 

(1) 2- (1 — f^£VU;i/) - a - (2, 4, 6- hU^^^7ai~;i/) ^ 

(2) 2- (l--f^^'J^) -2' , 4' , 6' -b';^fM>i/7x; 

(3) 4- (1 ->f ^ #VU/I/) - a- (2, 4, 6 - h U * *JU7ai — /< 

(4) 3-^nn-4- (1 — f^#VU;iO -a- (2, 4, 

(5) 3- (1 ->f ^#VU;i/) -a- (2, 4, 6 - h U ;* - /< 
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(6) 2-?nn-5 - (l ->f ^ #Vy;b) - a- (2, 4, 6-h'J^f;i/ 

(7) 5 _ (1 _>f *#VU/l/) -2-**7l/-«- (2, 4, 6~h'J^f;i/ 

(8) 5- (l->f S^V'J/l/) -2-* h3rS/-a- (2, 4, 

O) 5- (i — f^#vy;i/) -2-^^;i/-a- (4-tKn^e/^f^- 
2, 6-^^71-^) KyHy*& J -ft 

(10) 2-^DD-5- (l->f $#VU/l>) -a- (4-KFn#J/W 

-2, 6 -$;^^;v7ai— ^/) 'O-if:^;* #>>-;i/ 

(11) 5- (1 ->f $*VU/l/) -2-.**7I/-a- (4-* F*$/**7l/- 



(12) 4- fs^vu*) -2-^^;i/^<>^ 

-3, 5-2?^^A/5ScJft#SfcfiJ:tJP*©^-by9«Mft- l/2*fu^ 

(13) 4- Ca-fcKO*S/-5- (l->f^^y^) -2-*^/W<>2> 
>b) -3, 5-*?**)Vg&mm*m 

(14) 5- (l->f S*VU/1/) -2, 2' , 6' -bU^f^-4* - (1 

• (15) 4- [a-liKn*$/-5- (1 ->f 5^'^) -2-*^/WOS? 
-3, 5-^^^^S#^^"^^ 

(16) n-*^;v 4- Co-tKn**/-5- (i ->f$ *vy/i/) -2- 

*?-/w<:/5?/l/) -3, 5-^^^/i/^cA#BIT^ F 

(17) 4- Ca-fcFn*S/-2-*nn-5- '(i->f s*VU/i/) 

/I,] -3, 5 

(18) 4- [o-tKn*S/-5- (i->f$^i/y^) -2-*h*i"<> 
2? /I/] -3, 5-^^^^S#^ 

(19) (S) -4- (a-tKD^>-5- (l->f^^'J^) -2-*?- 

-3, 5 -5?*^ («T, Y-128W5ii:%fe 
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(2 0) 4- C5- (i --f 5^y>j;i/) - 2 -3, 5-^ 

(21) (S) -4- - ( 1 ->f $ #VU /I/) -2-*^ 

jKyitjv) -3, 5 -^*^;i^Ji.#^;*^;i/ 

(22) «- [2- (i ->f^#vy;i/) tru vy- 5 ->r;i/) -2, 4, 6- 
h y ;* ^'O-g:/* # y 

[0 0 16] 

(DH1&mii(Dmttlia&2b€>^i*±hvyj*. #y?A, v^**/^ 

tl, ££>IC, -£4X*>© 1 /27kft®. l/3>tfcfP#K 2/3*^, lvtfOfo^, 
3/2*fr4fc. 2 2Mfr^&if%-££*l,<5o 
[0 0 17] 

*ftm<Dfcn?y3*:mM±m&vz> zmft mmm. m^m. mmm. mmrn. m 

&ffi* St&U mtiLffl. iizf^Jim. hn-m yuyfm. WLM. %m 

. mmm. mm. mmmm . ©am, m&w.um. &mm. m 

[0 0 18] 

MH* ^h-9->^, h^yiS&m. T^^TzIL.m, if 

^ym. n'r-ffym. ij^^y. TJi-f^y, vymzftyv^ y;i/tfh 
-/i/, yy ^7^/i?^r^^^>«/-feAn-^, Jify tr^;i/tr n y n Kn 
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[0 0 19] 

¥®fcmm£?z>mi*it. mmm^m (*v—?m. h^nn^ t? 

[0 0 2 0] 

[0 0 2 1] 
[0 0 2 2] 
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[0 0 2 3] 

Y-128 5 0. 0 mg 

n-^ry— h 70. 5 mg 

S^^nai/r^^^ 1 6. 0 mg 

«ift**^-hy9A 1 5. 0 mg 

t: Kn^fi/^n tT^/^^^-fe;i/n-^ 3. 0 mg 

5. 0 mg 

X^T'J 0. 5 mg 
Y-12 8. D~V>^h-;K h^^nzri/^^^^fei:^^^ h V 

[0 0 2 4] 

: M«£ 

Y-128 10% 

D-^?>— h-fls 89. 5% 

t Kn^ri/^n tr^iz^n-;*. 0. 5% 

Y- 1 2 8 i:D-^>— h-^Sr^-U b: FD 3r S/^D \Zll/M)\/U 
M£iflX.T$C-o\ 3£:&L5 0 o Ct^ilfe. ^&%&3 2*^:3. ©fSfV^ii 

[0 0 2 5] 
S33ff#93 

Y— 1 2 8 5 0. 0 mg 

D— h— /!/ 3 0. 0 mg 
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1 



1 4 4 3 3 




19. 0 mg 



1 5. 0 mg 



1 . 5 mg 



Y-12 8, D-Y^h-A, h^^DHt/^^^i/fei^^TK^h U 

[0 0 2 6] 
SATIN : *ffli& 

Y-128 5% 



Y-128 £D-v>— h-zi/^M-S-U Kn 3? ^^"n tr^^i/ir/i/a - 

[0 0 2 7] 
[0 0 2 8] 

mmm^> n*m&m* m. ^±tt) ic&ofc., ami s 

B©fftt9*h (Crj: CD(SD)IGS) *^MF£fgfBU ^flraaMfcTTfE'ltft* 

(DRG ) Sr^fflLfco DEG £37rTT?. 0. 2 5 % h'J ^S/> ilDNase I 

ft, atfy U^>n-hLfe^l/-MC*fflj|g (5 0 0 0«) ^ilU NGF (5 0 
ng/mL) fca&iDLfcl 0* FCSSr^tfDMEM*, ftBft:*f:**»*T*MltLfc. 



9 2% 



3% 
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3Ht, Ara-C (1 ^mol/L ) £^t?igMSfC3£SI U #MJfiJK*©*BSItt<8*l 

Z/3.VyM&<DmWHZftm— &<D15& (Springer-ix-D-9--r3i>X • ^4<V^ 

fcfr^ H^lfiTT*, i4ff79h (4ftl~3H, (Crj: CD(SD)IGS) ) 
©*fe#ttft£#iiSU *R&Bfc*bfc. CMF-HBSS#M> • tf£ 

DNase I T?*yg-*- 3 £ £ JC J: y , *WJ»fe#«i*ii\ «§IM75X3S:fflV\l OX 
FCS&^tfDMEM*. Jfc«:*f;*i&*i«T?*Mbfc. Ara-C &;&tf*&ifi#T?#*Lfc 

inj&&isJDtu *<Dm8&&M&zmfo. *tTh y i. i, * 1^^f#T*fl!.Ji•t 
J|77^3^M0i FCS&^feDMEM*, Si3lf^**»t«« bit- 
[0 0 2 9] 

DRG #filBI6(0«M^&l i/3.t7>m (2 0, 0 0 01) £DR 

G #gilHJ»&l&#bTV\&:7l/-- r-Kl»V*;fc. ^*#©*%W:2 ^mol/L forsko 
lin „ 5 0 ng/mL NGF, 10% FCSfc^tfDMEMi: b £:„ SB. */:x ? >*fflflS#5fe 
f btA^^f^^WF (DMSO) K&ffiVtc*ftmit&® (Y-12 
8) (3/ttmol/L) *«V\tt»tt^«fl:#*hbTT^3^/Kr>H (5 0/ttg/« 
L) &2-3 B#£ifcfillbfc. lfett»Mft^«Ji:UTtt«#*e»*DMSOS: 
H«IHC*&itbfc. 2 MRItfe, Eldridge C F&©^S(J. Cell Bi 

^ ol. , 105, p. 1023-1034(1987)) JCfl&V*, ^ :n U > fclfc-fe b fco 10 X 

&Bfcj6Lfclk 0. IX ^^m^WL-Vl B#fS?f@5feb fee Sudan Black B 

fc. ( Y — 12 8) m$a& (3 aboI/L) 4 2%0>?x;i/tf» 

[0 0 3 0] 
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jiSBits^Micky, mzmit&m (Y-i 2 8) izmm&^^v yitzfemz 

[0 0 3 1] 

m&mz 

(Y-12 8) (1, 3, 10, 3 0 yttmol/L ) 2b Z> W*m&ttmfc& 
®HLXTXZVVlf>m (5 0Atg/»L) Sr^-TSDMS0^MS:2 H#lC2jg^ 

•*-hu?A (sds ) ^^t?t>^«; 7T-$:^inLiifigS:nrmi:Lfeo -£<z> 

:7>f ^AJtlC&ffibfco j^lOOkDa ©^cgftefilC^m^tifc^i/ Kfe^xU y 
m&9>rt?M. (MAG ) ©i/^;i/il|^^bfeo Xij»7>f W&Xirt- 
TM#S:=3>tT3.-^lC5JU3i^, ffltify? h^xTImageQuaNT (Molecular Dy 
namicsftl) fcM^TMAG (Z)5§^*Sr^* Lfco ® 4 £^©X$g7 >f ;i/-MC <fc £ 

[0 0 3 2] • 

±mm%tM&V* *$mit&® (Y- 12 8) »3 jimol/L ©mga^MAG © 
[0 0 3 3] 

mmms 

Wfl:^lfi.(Y-i2 8) (10/iBioi/L) &5v^*^&MfltHfc-&#£: LTT;*n 

;i/tr>^ (50/*g/«L) z&m-rzniisomwLZz Brnzmm^rnvr^ 

B*f> £J:r;^bT^f)3, 6. 9, 12, 15, 18 0t, 90kM2£.m&K 
„ MAG 0 5 iZ*<DU3fk*rt-to 

[0 0 3 4] 
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JtS2fW*«J:»K *»Wffc^« (Y-12 8) ltmM6 £<fctf 1 2 B«lCffi* 
£bTMAG ©jg^^ifin^-ti:, 1 8 B^lCMAG ©jg^ttm^cLfc,, *ftmib&& 
(Y-12 8) {CfcSMAG jg^^M^F^fctt^tt^fMb^^T^Zl^tf^^h 

[0 0 3 5] 

(EAE (Experimental Autoimmune Encephalomyelitis)) 

y b (4 mg/mL ©Mycobacteria H37Ra £■£•&) £ fcil'&S-fr, l7^s>ftS 
*5. 8 -12jB»©HttLewis ^ y h ©fc&OJMKlWi^fcrEvyi/S? a > & ( 
0.1 ml) *-m&MiTZ> n Y-128 (10 mg/kg) £EAE »*gC*3^e> — H— H 

4 M^Pig#-rSo 5y b<Z>m®l$:Tm<D&$lZ*nT-1tL. 

0 1 z HL&Bim 2 : ^J&tffceg 

3 : mfc-f^T a>mm 4 : M^B©^ 5 : fttl 
[0 0 3 6] 

(EAN (Experimental Autoimmune Neuritis) ) 

100 <D£B K (^P2S£©7^ >>&g23*J(Z>ft53- 78^*9^0 
FreundOD^^7 PzlAZ/ b (0.5 mg/mL ©Mycobacterium tuberculosisfc-g-tj) 

X7^/i; 3 >ft$t§ 0 6 -8 jS|&<Z)I|f£Lewis ^yh©^J&© 
J£^Cii§gLfcxv;i/S;3>$: (0.1 ml) £-~EI&tft£o Y-12 8 (10 mg/ 
kg) £EAN -04 «l&J*ln«-£-rs. 5yhOfi 
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[0 0 3 7] 

[Hi] 

mrnos. ^ u xbic^-ts dm s omm^m^^'to 

[02] 
[03] 
[04] 
[05] 
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[03] 



$wS:¥: : : : 5fi?S5v?. . 
.«-c-:<-:-:-¥«-: : ?k5S» 




[04] 



5mit&®> (fi moI/L) 
V A 1 3 10 3 0 



203kDa 



123kDa 



86kDa 



44.6kDa 



V : DMSCX A : r^3;Utf>g| (5 0 m g/mD 



^int® mag zmmizittzmMk&mvfm 
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[0 5] 



12, 
1Q 

-a 8 
m 

% 4 - 

0 



t 1 r~ 

0 3 



□: Vehicle (DMSO) 
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